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owever, with the adverse effect of Trans fatty acids being published, consumers

are looking for margarine/spreads with practically no Trans fatty acids.

This can be achieved by using fully hydrogenated fats as structural fat, which usually
does not contain Trans fatty acid or very negligible amount.

Hydrogenation process is generally viewed as the main reason for the development
of Trans fatty acids in oils and fats. Hence, there is a strong consumer perception
against usage of and hydrogenated oilffat in the food products including
margarine/spreads.

Hence research work is being carried out for development margarine/spreads using
no hydrogenated oils in their hard stock at the same time looking at the possibility of
reducing the saturated fatty acid levels (SAFA) in the products.

For the purposes in understanding, the terms ‘oil' and ‘fat’ are used synonymously in
the present disclosure.
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chain of length C16 carbon chain residue and above that are saturated, and
especially tristearin, is not greater than 2% otherw se poor nouth feel
will result.. e cqntent H2ZM being triglycerides which have 2 carbon
chain féﬁﬁfﬂ'ﬁq‘jg‘%'ﬁ'ge@i@%d above and saturated and one chain of carbon

| engt h_Cl4 and below, is valuable, to give the structuring effect, hence
the neb@egrd stookpantibwes rigesridascesraciallyt ofdke dospyread gY%ﬁ-eA certain

i nt er eR¥RIATUM gflantityeolaifiesatis esseniialdatpresidedthet stryciealr fiadeand to phevent

i nt er esilingiced girtbadiguidiod. detosn rthe gditentt litestyrdopnd lgersoatt experEnces dhiar at ed
fatty soinidsni s@botitytiecarednd i6% .t hdorel isratceptatde mabdadesinable i the anesyntofi ti cal
as  shewnbdigg tifkglyoesides st SairbivmichdinF4f lehatht Ta6Qdrbbh endirdecbiduabrdat ed
Tri gl ygeoveleat o6 teRturafdE et espddisipt irietehMl %k ABLEreMSHNBATA% I8 R3rwiaki ng
sunf | opgér AMdut@FedhRilPids0it( PREKEE SRRt IgIV28bER) trRfiycetiBeBBnieg thdva bhe
ggﬁ[‘?i%al%bnacﬂa‘ﬁ’{&n ﬁ@ﬁﬂé&@ﬁ%ﬁt sé?u?% ar @69@!&&5#&?&9@[ 82 he
SAFA c%lgll! %1%@?%%]% po guhsa{ur%lﬁed rr%'?aarfgrslerhgﬁlgﬂ f%o%’@%geﬁéf%%)df \‘a 20% of
the hard Stock were used for the margari ne blend along with the Sunfl ower

oi |l as, gbov hi sage level) - and if we al so want a nini num of 6%
o1 sar i dat Motk $o8nanents ke HaleTesthelio st amotings o HESSUENOH, o

t he abBlEdyqesiges iphte theresiifiod qund st arst detesmingd) endrady IbYniha cpataboift 67%
so t hasaturated datte eicidse(@ahiatedst 8t in Hesbleods (This aelatianshiip iz vegl gitinal ae.

Assuni sigownlby theyesidtsd st ock is used then the SAFA content of the hard
stock nust be about 74% so that it has 40%trisaturated triglyceride after

interesterificétSaturafRtbEA are m ni num YeDtisaRimtddTagH drghey anount  of

trisaturated Tgsinybu Dilligedgsi rabl e. The pAsRgRrebRiFicstionct ural fat in
the blend can be 5 togg5% and the liquid oil ofzits blends can be 95 -

75% The followi ng abppeviations are set out behbow, for the purposes of the
ease of understandi ngnthe terns as used in th%4descri ption and clains. It
I s under stood that t%se ternms are terns usedsclom‘mnly in the art in that:

20 73

Taking sunflower oil as the PUFA (polyunsaturated acids) oil to be used in the blend,
at a level of 80% (SAFA 10.3%) then the hard stock should not contribute more than
11.76% SAFA to the final blend considering that the SAFA content of
polyunsaturated margarine should not exceed 20%. If 20% of the hard stock were
used for the margarine blend along with the Sunflower oil as above (a high usage
level) — and if we also want a minimum of 6% trisaturated Tgs (triglyceride) in the
final blend, it can be seen from the above table that the SAFA content of the hard
stock must be about 67% so that interesterified hard stock has 30% frisaturated
triglyceride. Assuming only 15% hard stock is used then the SAFA content of the
hard stock must be about 74%, so that it has 40% trisaturated friglyceride after
interesterification.  These are minimum requirements and higher amount of
trisaturated Tgs would be desirable.

The usage of hard structural fat in the blend can be 5 to 25% and the liquid oil of its
blends can be 95 ~ 75%.

The following abbreviations are set out below, for the purposes of the ease of
understanding the terms as used in the description and claims. It is understood that
these terms are ferms used commonly in the art in that:



01 APR 2005 3 FA = fatty acid, PUFA = poly-unsaturated acid(s), SAFA =
saturated fatty acid(s), MJFA= Mono unsaturated Fatty Acids, H = dbl &P& &M5
FAs with carbon nunbers greater than or equal to 16, M= saturated FAs
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mar gar ign&aghdragpioaznsg lever lnelting iiguideadion, is satied éslein” firadtion. Throughout
this specifications, the term ‘stearin fraction’ as well as term ‘olein fraction’ means
higher melting fraction and lower melting fraction respecively.

The interesterification process is a well-known art and a more recent review of the
same is published by Rozendaal & Macrae (1997). When the interesterification
process is carried out using alkali metal catalyst (0.1-0.2% sodium methoxide
catalyst (sodium methylate (NaOCH3)}-UN No.143) also known as Natrium Methylate
is used as catalyst), it leads to a random distribution of triglycerides in which the fatty
acids are distributed randomly over the 1-2-and 3-position of the glycerol moiety. The
number of tri- giycerldes produced by interesterifying a fatty mixture containing n fatty
acids is: %(n*+n°). This interesterification process is generally termed as a random
chemical interesterification. The interesterification process used in this invention is
based on this process

The manufacture of margarine and spreads are known in the art, and described in
various text books, for e.g. The Chemistry and Technology of Edible Qils and Fats
and their High Fat Products by G. Hoffmann; Academic Press London 1989, page
319 ff and in particular page 320-321.
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done i Haaﬁera%aﬁmoﬂm vent. The exanples of EP 89,082 illustrate spr eads
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fracti dyatsiog mockderenteviets of hard stock. For example EP 89,082 recommended

H2M rich hard stocks. The preferred method described in EP 89,082 for producing

such hard stock is randomly interesterifying a partly or fully hydrogenated lauric fat

having a melting point franging from 30 to 41.degree. C., with a fat, which can be

fully or partly hydrogenated, fractionated or non-fractionated, wherein at least 60% of

the fatty acid residues are C.sub.16 - or C.sub.18 -fatty acid residues. This C.sub.16

-C.sub.18 fat is preferably selected from palm fat, soybean oil, groundnut oil,

sunflower oil, maize oil, and rapeseed oil, having a melting point ranging from 50 fo

71.degree. C.; and fractionating the interesterified mixture. Fractionation is preferably

done in an organic solvent. The examples of EP 89,082 illustrate spreads comprising

margarine fats containing 90 or even 93% sunflower oil and only 7 or 10% hard

stock. This hard sfock is produced by means of 2-stage fractionation in acetone to

obtain a mid fraction of a random interesterified mixture of 50 parts fully

hydrogenated palm kernel fat and 50 parts fully hydrogenated. Thus EP 89,082 met

the objective of manufacture of Margarine/Spreads with very Low SAFA as well as

very PUFA/MUFA by producing a hard Structural fat that can be used at levels as
low as 4 %.



obtain a md fraction of a randominteresterified mxture of 50 parﬂa L#jklmﬁ
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89,082 net the objective of manufacture of Margarine/ Spreads with very Low
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The comparison of solid fat profile of the hard stock of CA 2098314 with the new
invention is given as follows:

CA 2098314 New inventions

% Solid fat at % Range of solid fat at
Min Max

10 °C - 64.45 95.0 97.0

20 °C - 49.83 925 94.0

25°C - 45.66 85.2 92.0

30°C - 34.13 725 84.0

35°C - 2217 54.3 71.0

40 °C - 10.90 33.7 55.0

It could be seen that the solid fat profile of the product obtained by interesterification
of commercially available palm stearin fraction with palm kernel stearin fraction as
per CA2098314 produces a low grade structural fat, as it has a very low solid fat
profile resulting in high level of usage even at low level at 14%. Compared to this, in
the invention, a new process has been developed for dry fractionation of palm/palm
stearin fractions and filtration in high pressure membrane filter to obtain a high C16
hard palm fraction with a C16 level of >70% which is used as a component fraction
for the interesterification process.
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However to achieve this, they had to resort to expensive multi-stage counter current
dry fractionation process as per EP 399,597 to produce hard palm C16 fraction.
Further, they had to use expensive enzymatic interesterification process for
interesterification of Lauric fat as well as Palm fat. Further, the interesterified fat was
required to undergo an additional dry fractionation process at 31-41 Deg C to
produce hard Structural fat for use in margarine blend. (Solvent fractionation not
excluded). This however resulted in very low yield of Structural fat ranging from 14 to
45 %. Since this process produced excessive olein fraction (liquid fraction) as a by-
product, alternate use for olein fraction need to be found to get economical value for
such fraction. This resulted in the process being commercially un-attractive. Further,
inventors used expensive enzymatic interesterification method. To date, the cost of
immobilized enzymes required and high capital and variable processing cost
involved has made this process un competitive compared to chemical random
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5, 858, fem 709,5e&adin®83% and total saturated fatty acid level of greater than 90 %.
Further our approach was also to use commercially available palm stearin fraction,
which is priced much cheaper as compared fo palm oil, with a single stage dry
- fractionation step to obtain hard palm oil fraction. Further our objective was to avoid
prior art multi-stage counter current dry fractionation process to achieve such hard
palm stearin fraction which is expensive and produced low yield of such fraction.

it is considered essential to achieve maximum level of saturated fatty acids while
enriching C-16 type fatty acids in the hard palm oil fraction. If this couid be achieved
automatically, other saturated fatty acids mainly C —14 as well as C-18 type also get
enriched resulting in over all increase of fotal saturated fatty acids in such hard palm
oil fraction to over 90 %. When such fraction is mixed with hard palm kernel stearin
fraction with a C-12 level of higher than 52 %, the total saturated fatty acid level in
the blend exceeds 90%. Higher level of saturated fatty acids in the blend before
interesterification reaction is highly preferred, as this resulted in higher level of
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applied on the nenbrane (15-35 bar) so as to squeeze out the occluded
stearin fractlon recovered in the filter

sglved Ry newdnvertighat ed fatty acids in the hard
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Prior art process therefore used palm fraction, which contained less than 80% C-16
level, even though the claim covered product with higher range. Because of this low
C 16 level in the hard palm fraction, prior art process had to embark up on one more
fractionation step (including solvent fractionation step) to extract trans free hard
structural fat. This additional process resulted in low yield of the hard structurat fat
and also problem associated with the disposal of olein fraction. Whereas prior art
process could only produce 14-45 % hard structural fat, with the new process, it has
been in a position to obtain nearly 100 % vyield of such trans free hard structural fat,
which make the new product as well as process much more economical compared to
prior art process.

To achieve high C 16 level concentration in the hard palm oil fraction, the inventor
has to work with different chamber depth in the high-pressure membrane press,
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fracti tmnthat\bépdasamh pragesses. process coul d only produce 14-45 % hard
structural fat, with the new process, it has been in a position to obtain
nearly 100 %vyield of such trans free hard structural fat, which make the
new product as well as process nmuch nore econom cal conpared to prior art
process. To achieve high C 16 | evel concentration in the hard pal m oi
fraction, the inventor has to work with different chanber depth in the

hi gh- pressure nenbrane press, 01-APR 2005 9 finally achieving the desired
result when the chanber depth of high-pressure press was reduced bel ow 35
nm and especially better results when the chanber depth was reduced 15 mm
and bel ow. The new hard stock was further separated by conventional panning
and pressing to obtain >70 %yield of extra hard structural fat. This
pressing was done at a tenperature of below 30 deg C. By adoption of this
sinpl e process, the inventor could cone up with an extra hard structural
fat wwth a very high yield, nearly double to that of prior art processes.

0 1 APR 2005 10 Cainms 1. A margarine and spread fat blend conprising 60 -
95% of a liquid oil selected froma group of oils consisting of sunflower
oil, Canola oil, soy oil, peanut oil, rice bran oil, olive oil, saffl ower
oil, corn oil or marine oil or the blend of any of the above liquid oils
with a Trans free hard structural fat at 40 - 5 % |evel whereby the said
trans free hard structural fat is made fromselectively fractionated

non- hydrogenated hard palmoil fraction, which is interesterified with




lauric fat such as dry fractionated non-hydrogenated pal m kernel @
fraction w thout using hydrogenation process and w thout using org RiAPR 2005
solvent or detergent for fractionation and where in a. said hard pal m oi
fraction is produced. by single or two stage nelt crystallization and dry
fractionation of palmoil or the stearin fraction thereof, followed by
filtration in a high pressure nenbrane filter where in the nmenbranes of

the said nenbrane filter are inflated®t a pressure exceeding 10 bar to
recover the said hard palmfraction b. the said hard palmoil fraction
having a C-16 carbon chain fatty accgimesi due |evel of at least 70%c. the
said interesterification process is perforned using chem cal such as
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3. A ftrans free hard structural fat for use in margarine and spread fat

blend according to claim 1 is produced without using hydrogenation process so
that Trans fatty acid residue produced during the hydrogenation is eliminated.

4. A hard palm oil fraction for use in trans free hard structural fat
according to claim 3 has a C16 carbon chain fatty acid residue greater than 70%
and is produced with out using multi stage counter current dry fractionation
process, or solvent fractionation process using acetone, hexane or other
solvents.

5. A hard palm oil fraction according to claim 4 has a melting point higher
that 57 Deg C, and can be flaked as well as converted to powder form for easy
handling, because of its high melting point in spite of not being required to
undergo hydrogenation and has a solid fat content of > 75% at 40 Deg C

6. A method of producing hard palm oil fraction according to claims 4
and 5, where in palm oil or its stearin fraction is selectively dry fractionated by
melf crystallization and single or two stage dry fractionation process and the said
hard palm oil fraction is separated in a high pressure membrane filter and the



bet ween 20-25 Deg C. to obtain a nmediumhard palmoil fraction by
filtration of crystallized slurry through a nenbrane type filter, %ﬁ(ﬁﬁﬂwgﬂn&—
medi um hard palmoil fraction is then once again dry fractionated between
45-55 Deg C, to obtain very hard palmoil fraction with a C 16 carbon
chain fatty acid residue of > 70 % by filtration through a high. pressure
nmenbrane type filter , the tenperature of fractionation being dependent on
t he i odi ne nunber of the mediumhard gdlm oil fraction, obtained in the
first fractionation step , the fractionation tenperature being dependent
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| evel s i nCa&REN SHAR ﬁﬁvgakdl regidyg ot SpfBavithag hardaﬁ@lm kernel oil fraction, such
that the resultant frans free hard structural fat obtained is used as such in the

said fat blend with out being subject to further fractionation process

10. A trans free hard structural fat according to claim 9, where in the said trans
free hard structural fat is produced by interesterification reaction of hard palm oil
fraction with hard palm kernel oil fraction such a way that the said trans free hard
structural fat has a trisaturated triglyceride of Hs type less than 25% wherein H
denotes carbon chain fatty acid residue of C 16 and above

11. A method of producing trans free hard structural fat for use in margarine and
spread fat blend according to claim 1, comprising of, subjecting a hard palm oil
fraction having a C-16 carbon chain residue level of > 70 %, to random chemical
interesterification with a hard palm kernel oil fraction having a C-12 fatty acid
residue of > 52%, and then subjecting this interesterified fat mixture to a physical
separation method of panning and pressing at a temperature of less than 30 deg
C s0 as to recover extra hard trans free structural fat that could be incorporated
at a very low levels in the said margarine and spread fat blend.



